Copper-activated DNA photocleavage by a pyridine-linked bis-acridine intercalator.
We report the synthesis of new photonuclease 4 consisting of two acridine rings joined by a pyridine-based copper binding linker. We have shown that photocleavage of plasmid DNA is markedly enhanced when this ligand is irradiated in the presence of copper(II) (419 nm, 22 degrees C, pH 7.0). Viscometric data indicate that 4 binds to DNA by monofunctional intercalation, and equilibrium dialysis provides an estimated binding constant of 1.13 x 105 M-1 for its association with calf thymus DNA. In competition dialysis experiments, 4 exhibits preferential binding to GC-rich DNA sequences. When Cu(II) is added at a ligand to metal ratio of 1:1, electrospray ionization mass spectrometry demonstrates that compound 4 undergoes complex formation, while thermal melting studies show a 10 degrees C increase in the Tm of calf thymus DNA. Groove binding and intercalation are suggested by viscometric data. Finally, colorimetric and scavenger experiments indicate that the generation of Cu(I), H2O2, and superoxide contributes to the production of DNA frank strand breaks by the Cu(II) complex of 4. Whereas the strand breaks are distributed in a relatively uniform fashion over the four DNA bases, subsequent piperidine treatment of the photolysis reactions shows that alkaline labile lesions occur predominantly at guanine.